The relationship between DNA repair after alkylation damage and in vitro aging in human T-lymphocytes.
In vitro cultures of human peripheral blood lymphocytes, both unstimulated G0 cells as well as phytohemagglutinin (PHA) stimulated cells, have been used in the investigation of DNA repair following different types of damage, including that induced by ultraviolet light, ionizing radiation, and chemical agents. We report here repair of DNA damage in cultured normal human T-lymphocytes after treatment with the alkylating agents, N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) or methanesulfonate (MMS), as measured by the alkaline elution technique. T-lymphocytes cultured with different sources of T-cell growth factors (TCGFs) were shown to have similar repair levels, as measured by loss of single-strand breaks. However, diminished repair was observed with in vitro culture age when T-cells were cultured with PHA and TCGF for a 3-week period. Cell-cycle analysis performed on asynchronously growing cultures indicated that differential repair with in vitro aging was not cell-cycle-related. Fluorescence Activated Cell Sorting (FACS) was used to determine the percentages of CD4+ and CD8+ T-cell subsets present during the in vitro culture periods. Cultures consisted primarily of CD4+ cells until day 20 when the percentage of CD8+ cells increased to approximately 50% of the T-cell population. Neither the absolute percentages of CD4+ and CD8+ cells not the CD4+/CD8+ ratios correlated with repair rates of cultured T-cells. Therefore, the observed decreases in the repair of alkylating agent-induced damage are not due solely to the change in the CD4+/CD8+ ratio.